ABSTRACI
The green alga Chlamydobotrys stellata contains in addition to the normal light-harvesting chlorophyll protein complex LHCPb a special LHCPa which is free of chlorophyll b and connected only to photosystem I (Brandt, Zufall, Wiessner 1983 Plant Physiol 71: 128-131). The kinetics of these two LHCP forms were analyzed during the transition in nutrition of the alga from autotrophy to photoheterotrophy, e.g. the replacement of CO2 by acetate as carbon source. As shown by incorporation experiments with I'4Clacetate, this change in nutrition leads to an increased synthesis of LHCPa, whereas the synthesis of the photosystem II-related LHCPb decreases. The increase of the LHCPa synthesis starts immediately after the onset of photoheterotrophic nutrition together with the synthesis of the chlorophyll protein complex CPI. There is no interchange of complex components between LHCPa and LHCPb during the depletion of the latter. The formation of LHCPa is discussed with respect to the regulation of gene expression.
was cultivated under continuous light either autotrophically with CO2 or with acetate as carbon source (14) .
Light This paper reports on the induction kinetics of a special PSI connected light-harvesting Chl protein complex in the volvocacean green alga Chiamydobotrys stellata. In this alga, the photosynthetic activity as well as the molecular composition and the arrangement of the photosynthetic apparatus depend on nutrition conditions. When CO2 is replaced by acetate as carbon source for growth in light, only PSI activity is necessary for acetate photoassimilation (7, 13) . This leads to a change in PSII activity (10, 1) , almost grana-free chloroplasts (15, 16) , and to a decrease in the PSII-dependent electron transport to PSI (17) . Furthermore, phototrophic acetate nutrition induces an increase in the amount of the Chl protein complex LHCPa2, which is related to PSI (6) and contains Chl a only (5). The amount of LHCPb, however, which is related to PSII and contains Chl a and b (6), decreases. The kinetics of this phenomenon is the subject of this investigation.
MATERIALS AND METHODS
Chiamydobotrys stellata, strain 10- 
RESULTS AND DISCUSSION
The change of the carbon source, in particular from CO2 to acetate causes an immediate and strong modification in the translation behavior of C. stellata (Fig. 1) . The light-harvesting system of PSII LHCPb (6) is diminished and the synthesis of the light-harvesting system of PSI LHCPa (5) is switched on. Moreover, the accelerated synthesis of LHCPa is accompanied by a parallel increase in CPI synthesis for about 6 h. This leads to a qualitative and quantitative enrichment of the complete PSI of the Chlamydobotrys chloroplasts which is consistent with the necessity for PSI-mediated acetate photoassimilation in C. stellata (7, 13) . The different rates of 14C incorporation into LHCPa and CPI at the 12th h after nutrition change can be explained by different turnover rates of these two intrinsic Chl protein complexes.
As indicated in Figure 2 , the thylakoid content of LHCPa increases during the first 3 h after the change in carbon source, whereas the one of LHCPb decreases. Thereafter, the amounts ofthe two LHCP forms remain fairly constant, which apparently results from small turnover rates of both. However, there is no exchange of complex components between LHCPb and LHCPa during the observed reorganization of the photosynthetic apparatus in C. stellata. Preincubation with "4CO2 under autotrophic conditions yields no labeling of LHCPa, when LHCPa synthesis takes place. But there is a time-dependent decrease of LHCPb labeling (Fig. 2) . Therefore, the formation of LHCPa must be a de novo synthesis. Obviously it is induced by the transfer of C. s/ella/a from autotrophy to photoheterotrophy and results from a gene expression for LHCPa formation induced by heterotrophic nutrition. But in contrast to the phytochrome-regulated formation of the LHCP in higher plants (1 2), this 'switch-on' mechanism for the formation of LHCPa in C. ste/lata under photoheterotrophic nutrition is connected with the repression of the LHCPb formation. Only the LHCPb is comparable with the LHCP of higher plants, whereas the PSI-related LHCPa of C. stellata is not comparable with the CPIa described in spinach (1), pea (8) , or Chlamydomonas reinhardii (9) . Moreover, the CPIa functioning as light-harvesting system for PSI in higher plants is absent in C. stellata (5) . Under photoheterotrophic conditions, therefore, the loss of LHCPb, which supplies PSII and PSI with energy (3) in autotrophically grown Chiamydobotrys cells, is compensated by the de novo formation ofthe LHCPa, which is an integrated component of the PSI in C. stellata (6) .
